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AN APPARATUS FOR CONTROLLING A THROTTLE VALVE 
ELECTRONICALLY IN AN INTERNAL COMBUSTION ENGINE 

Background of the Invention 

1. Field of The Invention 
5 The present invention relates to improvements to an 

apparatus for controlling a throttle valve 
O electronically, such as an electronic motor, in an 

q internal combustion engine. 

W 2 . Description of The Background Art 

Jj 10 The previously known apparatus 1, as shown in Figure 

fll 6, is installed in an intake air passage of an internal 

"** combustion engine, and the actuator 2 (such as an 

Q electronic motor) generates driving power on the basis of 

Jf a driving signal of the control unit, which can 

\k 15 open/close the throttle valve through the gear wheel 
© transfer structure 3 and the axis 4 and related 

structure. The actuator can make an adjustment to the 
open angle of the throttle valve, which is separated from 
the accelerator operation of the driver. However, the 

2 0 actuator 2 is fixed on the flange IB of the body 1A with 

a bolt 6. Thus, a one end supporting structure is used, 
which has the defects discussed below. 

A one end supporting structure does not have enough 
ant i -vibration control, and the actuator 2 is vibrated 
25 easily by the contrary rotation power on one end 2A side, 
which is the starting point. This problem could be 
reduced by making a heavy wall thickness of the flange 
and the body of the actuator 2, or increasing the 
strength of the internal structure of the actuator 2 . 

3 0 However, this increases the weight, the size, and the 

cost . 

Furthermore, the anti -vibration characteristics may 
be improved by fixing the free end 2B side of the 


actuator 2 (non-output side) on the case 1C of the body 
1A with a press fit. But in this case, high accuracy may 
be needed to maintain the precision position to the gear 
wheel transfer structure 3. As a result, this may make 
assembly more difficult and increase the cost by a large 
amount . 

Summary of the Invention 

It is, therefore, an object of the present invention 
to provide an apparatus for controlling a throttle valve 
electronically in an internal combustion engine which 
addresses the above situation by improving the anti- 
vibration characteristics, while reducing the cost and 
providing a simple structure. 

In view of the above, an apparatus for controlling 
a throttle valve electronically according to the present 
invention comprises a throttle valve installed in an 
intake air passage of an internal combustion engine, and 
an actuator to control the throttle valve to open/close, 
and a supporting member to fasten a body of the actuator 
on the output side of the actuator, and a cover member to 
cover the body of the actuator, which has a predetermined 
gap to the cover member, and which is supported 
independently from open/close control of the throttle 
valve on the non- output side of the actuator, and an 
elastic member in the predetermined gap. 

With such a structure for the present invention, the 
non-output side of the body is supported by the elastic 
member, and both ends are supported instead of one end, 
and the ant i -vibration characteristics can be improved 
effectively even though a simple and low cost structure 
is used. 

That is to say, it is not necessary to make a heavy 
wall thickness of the flange by which the actuator 2 is 
supported or of the body of the actuator, and increase 
the strength of the internal structure of the actuator, 


and increase the weight, the size, and the cost of the 
actuator. 

Furthermore, the actuator can be fixed flexibility 
on, and there is no need to require high precision work 
for precision positioning, which can make assembly more 
difficult and increase the cost. 

In addition, the elastic member is placed in the 
predetermined gap which is formed between the cylindrical 
outer side of the actuator which is covered by the cover 
member on the non-output side and the inside of the cover 
member, or the elastic member is placed in the 
predetermined gap which is formed between the plane 
perpendicular to the output axis of the actuator and the 
inside of the cover member. 

Also, the present invention further comprises fixing 
means to fix the elastic member in the predetermined gap 
which is formed between the cylindrical outer side of the 
actuator, which is covered by the cover member on the 
non-output side, and the inside of the cover member, and 
as a result, the fixing means restricts the movement of 
the elastic member along the cylindrical central axis of 
the non-output side of the actuator. 

Brief Description of the Drawings 

Figure 1 is a section view of an apparatus for 
controlling a throttle valve electronically according to 
the first embodiment of the present invention. 

Figure 2 is a part side view of using another elastic 
member . 

Figure 3 (A) is a part of another elastic member 
magnified. 

Figure 3 (B) is a front view of the elastic member 
shown Figure 3 (A) . 

Figure 3(C) is an III (C) -III (C) section view of 
Figure 3 (B) . 

Figure 4 is a part of the second embodiment of the 
present invention magnified. 
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Figures 5(A) and 5(B) are views of another elastic 
member . 

Figure 6 is a section view of an apparatus for 
controlling a throttle valve electronically according to 
5 the previously known apparatus. 

Detailed Description of the Preferred Embodiments 

A more detailed description of the present invention 
is given below on the basis of attached figures which are 
provided with the same numbers for the same elements as 

10 shown in Figure 6. 

The first embodiment associated with the present 
invention is shown in Figure 1, which indicates the 
throttle valve 5 installed in an intake air passage of an 
internal combustion engine, and the intake air passage 

15 area can be adjusted by the throttle valve 5, which 
opens/closes around the rotation axis 4. The actuator 2, 
such as an electronic motor, generates driving power on 
the basis of a driving signal of the control unit (not 
shown) , which can make an adjustment to the open angle of 

2 0 the throttle valve , which is separated from the 
accelerator operation of the driver. 

The actuator 2 associated with the first embodiment 
is fixed via the flange 2D of the body of the actuator 2 
to the base plate 7 with a bolt 8, and the actuator 2 and 

2 5 base plate 7 are fixed on the body 1A by fixing the base 
plate 7 to the flange IB of the main body 1 with the bolt 
6. The bolt 6, the base plate 7, and the bolt 8 form a 
supporting member. 

However, if the actuator 2 is fixed to the body 1A 

30 on only one end 2A side (output side) of the actuator 2, 
the ant i -vibration characteristics will deteriorate at 
one end. But in the first embodiment, the actuator is 
not only fixed to the body 1A on one end 2 A side (output 
side) , but also on the other end 2B side (non-output 

35 side) . As a result, ant i -vibration characteristics are 
improved. An elastic member 9 (an o-ring made of rubber, 
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silicon, and so on) is fixed between the outer surface of 
the cylindrical projection 2C which is positioned on one 
end 2B side of the body of the actuator 2 and the inner 
surface of the case, or cover, 1C of the body 1A in which 
5 the cylindrical projection 2C is covered, and therefore, 
the end 2B side of the body of the actuator 2 is 
supported by the body 1A. In this way, a supporting 
structure which supports both ends is provided instead of 
a structure supporting one end. The structure by the end 
10 2B side of the body of the actuator 2 is supported on the 
body 1A with the o-ring, and the anti-vibration 
D characteristic is improved effectively even though a 

5 simple and a low cost structure is provided. That is to 

M say, it is not necessary to make a heavy wall thickness 

r, rS 

JJ; 15 of the flange by which the actuator 2 is supported or of 
yl the body of the actuator, and increase the strength of 

^ the internal structure of the actuator, and increase the 

f5 weight, the size, and the cost of the actuator. 

W Furthermore, the actuator can be fixed flexibility 

rjj 2 0 on the case 1C of the body 1A with the o-ring, which does 
yj not require high precision work for precision fit and 

^ precision positioning to the gear wheel transfer 

structure 3 . This makes assembly easier and reduces 

cost . 

2 5 In the preferred embodiment, the o-ring for the 

elastic member is a standard o-ring, which is preferable 
from the view point of lower cost. In addition, a back- 
up-ring 10 (the ring member consists of metal, plastic, 
gum, silicon and so on) which is positioned between the 

3 0 elastic member 9 and one end 2E of the body of the 

actuator 2, has the function of fixing the member 9 and 
preventing torsion and other movement of the elastic 
member 9 as shown in Figure 1, and is preferable from the 
view point of cost. Furthermore, the outer surface of 
35 the projection 2C of the body of the actuator 2 can be in 
the shape of a step and have the same function and effect 
as the back-up-ring 10 as shown in Figure 1. Also, the 
inner surface of the case 1C of the body 1A can have a 
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flute in which the elastic member 9 is supported, and 
have the same function and effect as the back-up-ring 10 
as shown in Figure 1 . 

The elastic member 9 can also be an elastic member 
5 of wave shape (metal, plastic, gum, silicon and so on) as 
shown in Figure 2 . 

Although the first embodiment has the elastic member 
9 fixed on the outer surface of the projection 2C of the 
body of the actuator 2, the invention is not limited to 
10 the above-mentioned structure. If supporting structure 
is provided at both ends instead of at one end by other 

0 means, for example, the elastic member 9 is fixed on the 
outer surface of the body of the actuator 2 other than 

W the projection 2C, a similar result will be obtained. 

f4 15 In the above first embodiment, it is preferable to 

01 have the back-up-ring 10 positioned between the elastic 
^ member 9 and one end 2E of the body of the actuator 2, 
p for ease of assembly and to prevent the torsion and other 

movement of the elastic member 9 as shown figure 1. 
fri 20 Alternatively, o-ring 9A, which has a cross-sectional 
y3 flat shape and a projection 9B in the direction of the 

^ outer surface for keeping the strength of supporting the 

actuator 2, as shown in Figures 3(A) to 3(C) can be 
provided. If the o-ring 9A is used, it is capable of 
25 adequately supporting the actuator, allows easy assembly, 
and prevents the torsion of the elastic member. 

Next is a description of a second embodiment of the 
present invention. The above first embodiment employs 
the elastic member 9 fixed on the outer surface of the 
3 0 projection 2C of the body of the actuator 2, which is 
supported at both ends by supporting structure to improve 
the ant i -vibration characteristics. The second 

embodiment can also improve the ant i -vibration 
characteristics, as discussed below. 
3 5 A more detailed description of the second embodiment 

is provided with same numbers for the same elements as 
shown in Figure 6 or Figure 1 associated with the first 
embodiment . 
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The elastic member 11 (for example, a coil shaped 
spring) is fixed between one end of the projection 2C of 
the body of the actuator 2 and the inner surface of the 
case of the body 1A, as shown in Figure 4. In addition, 
5 a part of the elastic member 11 is fitted into a 
depression, which fixes member 11. Therefore, the 
movement (vibration) of the end 2B of the body of the 
actuator 2 is prevented by the strength of supporting the 
actuator 2 on one end of the projection 2C using the 
10 elastic member 11 which produces friction between the 
elastic member 11 and the end of the projection 2C. This 
O improves anti -vibration characteristics effectively even 

5 though the structure is simple and inexpensive. That is 

hi to say, it is not necessary to make a heavy wall 

^ 15 thickness of the flange by which the actuator 2 is 
53 supported or of the body of the actuator, and increase 

^ the strength of the internal structure of the actuator, 

pi and increase the weight, the size, and the cost of the 

W actuator. Furthermore, the end 2B side of the actuator 

ri 2 0 can be fixed flexibility on the case 1C of the body 1A, 
yj which eliminates high precision work for precision fit 

® and precision positioning to the gear wheel transfer 

structure 3. This makes assembly easier and reduces 
cost . 

2 5 The elastic member 11 can also be an elastic member 

of a solid or hollow-body shape or bow shape (gum, 
silicon and so on) instead of the coil shaped and an 
elastic member of a ring shape (gum, silicon and so on) . 
Furthermore, a wave -washer as shown in the Figure 5(A) 

3 0 end view and Figure 5 (B) sectional view can be employed 

instead of the elastic member of the coil shaped as shown 
in Figure 4 . 

In addition, the invention can use both the elastic 
member 9 of the first embodiment and the elastic member 
35 11 of the second embodiment, which can further improve 
the anti -vibration characteristics effectively, and the 
present invention can also be adaptable to a structure 
which does not have the projection 2C. 


Furthermore, the present invention can also be 
adapted to a case 1C which is not integral with the body 
1A. Also, the present invention can be adapted to the 
case 1C which only covers one end 2B of the body of the 
actuator 2 (i.e., only part of the non-output side) 
instead of covering most of the actuator. 

The entire contents of Japanese Patent Application 
No. Tokuganhei 9-058662, filed March 13, 1997, is 
incorporated herein by reference. 
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What Is Claimed Is : 

1. An apparatus for controlling a throttle valve 
electronically in an internal combustion engine, 
comprising : 

a) a main body; 

5 b) a throttle valve installed in an intake air 

passage of an internal combustion engine; 

c) an actuator to control said throttle valve to 
open/close; 

d) a supporting member to fasten a body of said 
10 actuator to said main body on an output side of said 

actuator; 

e) a cover member to cover said body of said actuator 
and which is supported near a non-output side of said 
actuator by the main body, said actuator having a 

15 predetermined gap to said cover member; and 

f) an elastic member in said predetermined gap on 
said non-output side of said actuator. 

2. An apparatus for controlling a throttle valve 
electronically in an internal combustion engine as set 
forth in claim 1, wherein said elastic member is formed 
between a cylindrical outer side of said actuator on the 

5 non-output side and inside of said cover member. 

3. An apparatus for controlling a throttle valve 
electronically in an internal combustion engine as set 
forth in claim 1, wherein said elastic member is formed 
between a plane perpendicular to an output axis of said 

5 actuator and inside of said cover member. 

4. An apparatus for controlling a throttle valve 
electronically in an internal combustion engine as set 
forth in claim 1, which further comprises a fixing member 
to fix said elastic member at a predetermined position 

5 inside of said cover member. 
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5. An apparatus for controlling a throttle valve 
electronically in an internal combustion engine as set 
forth in claim 4, wherein said elastic member is formed 
between a cylindrical outer side of said actuator on the 

5 non-output side and inside of said cover member, and said 
fixing member restricts movement of said elastic member 
along a cylindrical central axis of said non-output side 
of said actuator. 

6. An apparatus for controlling a throttle valve 
electronically in an internal combustion engine as set 
forth in claim 1, wherein said elastic member is an 
o-ring. 

7. An apparatus for controlling a throttle valve 
electronically in an internal combustion engine, 
comprising : 

a) a main body; 

5 b) an open/close means for adjusting flow in an 

intake air passage of an internal combustion engine; 

c) an actuator means for controlling said open/close 
means ; 

d) a supporting means for fastening a body of said 
10 actuator means to said main body on an output side of 

said actuator means; 

e) a cover means for covering said actuator means and 
which is supported near a non-output side of said 
actuator means by the main body, said actuator means 

15 having a predetermined gap to said cover means; and 

f ) an elastic means in said predetermined gap on said 
non-output side of said actuator means. 

8. An apparatus for controlling a throttle valve 
electronically in an internal combustion engine as set 
forth in claim 7, wherein said elastic means is formed 
between a cylindrical outer side of said actuator means 

5 on the non-output side and inside of said cover means. 


9. An apparatus for controlling a throttle valve 
electronically in an internal combustion engine as set 
forth in claim 7, wherein said elastic means is formed 
between a plane perpendicular to an output axis of said 
actuator means and inside of said cover means. 

10. An apparatus for controlling a throttle valve 
electronically in an internal combustion engine as set 
forth in claim 7, which further comprises fixing means 
for fixing said elastic means at a predetermined position 
inside of said cover means. 

11. An apparatus for controlling a throttle valve 
electronically in an internal combustion engine as set 
forth in claim 10, wherein said elastic means is formed 
between a cylindrical outer side of said actuator means 
on the non-output side and the inside of said cover 
means, and said fixing means restricts movement of said 
elastic means along a cylindrical central axis of said 
non-output side of said actuator means. 

12. An apparatus for controlling a throttle valve 
electronically in an internal combustion engine as set 
forth in claim 7, wherein said elastic means is an 
o-ring . 
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Abstract of the Disclosure 


An apparatus for controlling a throttle valve 
electronically in an internal combustion engine. The 
actuator 2 is supported on a body 1A by fixing a base 
plate 7 to a flange IB of the body 1A with a bolt 6, and 
an elastic member 9 is fixed at an outer surface of a 
cylindrical projection 2C which is positioned on one end 
2B of the body of the actuator 2 . The inner surface of 
a case 1C of the body 1A covers cylindrical projection 
2C. One end 2B of the body of the actuator 2, opposite 
the actuator output end, is thus supported by the body 1A 
via elastic member 9. Therefore, it is not necessary to 
provide a heavy wall thickness of the flange by which the 
actuator 2 is supported or of the body of the actuator, 
and increase the strength of the internal structure of 
the actuator, and increase weight, size, and cost of the 
actuator. 
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patentability as defined in Title 37, Code of Federal Regulations. 
Section 1.56 which became available between the filing date of the 
prior application and the national or PCT Internationa! filing date of 
application. 

(Status: Patented, Pending, Abandoned) 
(WSL : WBPIFTS. tHEff) 

(Status. Patented, Pending. Abandoned) 

I hereby declare that alt statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the tike so made are punishable by fine or 
imprisonment or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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Under the Paperwork Reduction Act of 1995. no 


Approved for use tnroogn 3/30/96 OMB 0651-0032 
Patent and TraoemarK Office; U.S. DEPARTMENT OF COMMERCE 
perse ns are required to respond to 4 cottecdon of rrformaoon unless tt displays a valid OMB contra* numoer. 


Japanese Language Declaration 

(3 2Zs§'K'3'W} 


Stephen A. Bent, Reg* No. 29,768! 
David A. Blumenthal, Reg. No. 26 
William T. Ellis, Reg. No 
John J. Feldhaus, Reg. No 
Patricia D. Granados, Reg 
John P. Isacson, Reg. No. 
Eugene M. Lee, Reg. No. 32,039 
Richard Linn, Reg. No. 25,144 
Peter G. Mack, Reg. No* 26,001 

—wwgm — — — == — 

Foley & Lardner 
3000 K Street, N.W. 
P.O. Box 25696 
Washington, DC 20007-8696 


26,874 
28,822 
No. 33,683 
33,715 



<n POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the fofiowmg attorney(s) and/or agent(s) to prosecute this 
<K>\appiicat!cm and transact ail business in the Patent and Trademark 
[ffice connected therewith (list name and registration number) 

Brian J. McNamara, Reg. No. 32,789 
Sybil Meloy, Reg. No. 22,7 r 49 
George E. Quillin, Reg. No. 32,792 
Colin G. Sandercock, Reg. No. 31,298 
Bernhard D. Saxe, Reg. No. 28,665 
Charles F. Schill, Reg. No. 27,590 
Richard L. Schwaab, Reg. No. 25,479 
Arthur Schwartz, Reg. No. 22,115 
Harold C. Wegner, Reg. No. 25,258 


Send Correspondence to: 
Foley & Lardner 
3000 K Street, N.VJT. 
P.O. Box 25696 
Washington, DC 20007-8696 


B Richard L. Schwaab 
p 4^)2) 672-5300 


Direct Telephone Calls to: (name and telephone numoer) 

Richard L. Schwaab 
(202) 672-5300 


Hisaaki SATO 

Full name of sole or first inventor 

Hisaaki SATO 

sit 

Inventors signature w rv y~ Date ^ y / 

Gunma, Japan 

Residence 

Gunma, Japan 

Japanese 

Citizenship 

Japanese 

c/o Uhisia Jecs Corporation, 1370, Onna, 

Post Office Address 

c/o Uhisia Jecs Corporation, 1370, Onna, 

Atugi-shi, Kanagawa 243 JAPAN 

Atugi-shi, Kanagawa 243 JAPAN 

Ikuo MOGI 

Full name of second joint inventor, if any 

Ikuo MOGI 


Second inventor's signature Date 

Gunma, Japan 

Residence 

Gunma, Japan 

&{* 

Japanese 

Citizenship 

Japanese 

c/o Uhxsia Jecs Corporation, 1370, Onna, 

^oTSiiS^Jecs Corporation, 1370, Onna, 

Atugi-shi, Kanagawa 243 JAPAN 

Atugi-shi, Kanagawa 243 JAPAN 


(Suppty similar information and signature for ttiird and subsequent 
joint inventors.) ^^4V<^ 
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Masato KUMAGAI 

FUU. NAME Of TWAO JWKT "»8flW. * | 

Masato KUMAGAI ' \ 


£u~~.* o<£/,o//m 

Saitama, Japan 

Saitama, Japan 

jSf^nese 

Japanese 

c/o Uhisia Jecs Corporation, 1370, Onna, 

Port OMcs Mdms 

c/o Unisia Jecs Corporation, 1370, Onna, 

Atugi-shi, Kanagawa 243 JAPAN 

Atugi-shi, Kanagawa 243 JAPAN • 1 

Munehiro KUDO 

Munehiro KUDO 

mm 2 *wmw»« s w 

^JZTTX 0V%//W 

<sai 

Ggpma, Japan 

Gunma, Japan 

a« 

Japanese 


djb j^isia Jecs Corporation, 1370, Onna, 

Port Ota Atanm 

c/o Unisia Jecs Corporation, 1370, Onna, 

A'flugi-shi, Kanagawa 243 JAPAN 

Atugi-shi, Kanagawa 243 JAPAN \ 


iSliichi KAI 

Keiichi KAI 



Gunma, Japan 

Gunma, Japan 

sa 

Japanese 


'c^o'unisia Jecs Corporation, 1370, Onna, 

Port Otto ***** 

c/o Uhisia Jecs Corporation, 1370, Onna, 

Atugi-shi, Kanagawa 243 JAPAN 

Atugi-shi, Kanagawa 243 JAPAN ' ■ 



mm 2 mmmvm* s# 




mm 
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